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(57) Abstract 

Turkey herpesvirus (HVT) recombinants or Marek's disease virus (MDV) recombinants conducted by integrating a heterogenous 
gene, in particular, a heteroantigen gene into the non-essential region of the HVT genome or the MDV genome, thus providing HVT 
recombinants carrying a foreign gene inserted into the gene region which is the untranslated region of the HVT genome; and vaccines 
containing these HVT recombinants. 
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m m m 

6) ©yVAitli7l/^I^Ox (KJT. MDV 

t fcctcfMDv „ Raznzmm tti 7 9 * >izmt 

. #-y?X7'OUXJl£'<?;$'-£Lf.:7??-> (Ogawa R. t> > Va 
ccine._8 : 486-490 (1990)K T J 7 << JU X ? * - t L tz "7 

(Hsu, K. H. t> % Vaccine. JJ2_ : 607-612 (1994)) , 
o^-r;l/X^^<^^-i Lfc7?f>Oli)ii\ '\;l/'<X7'l';UXfl 
^^^-iU:7^> (Shin. M. -F. £ , Proc. Natl. Acad. 
Sci. USA, 81 : 5867-5870 (1984))#*D t> tlX ^-5 0 't'T'fc^/U^ 
X 7 >f ;U X S ^gl/K? * - 7 ? Vtii£^^/^(wW^£ 

;i/X«. t h^;u^x^-r ^x(HSV) ^ - xx * 7 ji x (P 

RVXVan Zijl H. , t> . J. Virol. ,_65_: 2761-2765 (1991)) > -b® 
jlK X *J 4 ;U X (HVT) (Morgan R. ¥. £ * Avian Pis. 36 : 858- 
870 (1992)) s t 1/ y 9 m 7 << ;U X (MDV) <»r*<fcj &ttT l» S „ C 

nt>©4»-efcHVT *>f ;i/Xfc«to'7 * f- >»mdv 
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MMfr £ O&fffcfc (Maternal antibody) ©#£{;: cfcoT 

^ 1 1> 9 Hia*<* o 

ifi^x »^© 7 ? f- >&«&©-o i LT, lfc£ife4»©»WrtlC 
V ? *>%mmi- ffl^Ztl* HVT £*:liMDV D7^f>i 
LT©WJBt£&i8a&S>tt"C^£o 

L*Ltt#&x fcl^&^HVT t> L < (illDV Tf C ft * -e*P £ ftT ^ 
Sitfe^ TK«# (Ross L. 16th Internation 
al Herpes virus Workshop (1991)), US10®« (Sakaguchi M. £ . 
Vaccine, J^_: 953-957 (1994)), US 2 (Sondermei jer, P. J 

. Vaccine, JJ_: 349-358 (1993)) tt<»f©HVT ©£#£##£ 

&£g£ttSit£^©tt:bD tc 31 HVT t> L < (iMDV 

©;*- -7"> • u — 5* y ? - 7 i/- a(orf) ©ft^R^aiRt-gg^ 

l tzj&m^mm (x>/n>->>--, ^o^-?-, 
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fc^CDffijRtttfffiT***^}***)** (Ross L. h> „ J. Gen. 
Virol., 74 : 371-377 (1993))o #£©0RF rt*cffA"C§ 

A-e § ^ i% 7n>Ht^(o & « o 

^K^f^T^ 3HVT i/c«MDV Oitfe^S Afii«. oiKCTf 
«f AS ttfcffl^ifcx.HVT SfcttMDV £fP^L. C ti £ ©£fi^&;L ^ 
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AS ttfc. BM&Sm^&x.'Wl^xS'^ ;l/X 
izmtZo ±fB^-f ^xii, ifJU li-bSB^i/^x «> 

-f;ux(HVT) £*rt*v 1/ 7 -TOXOID V) 
iiHB©#HIRffi«l;U »* L < (;U t hJ&iSsfi'v^xtf'OUx© 

u --r* >^ • 7 1/- AKfia-rs-b®*^^^^ * 

ASB&l* (1) UL44<fcUL45©IB^ (2) UL45 1 UL46© HU ( 3 ) UL 
41tUL42©K^ ( 4 ) UL40£UL41©RS, ( 5 ) gBitfe? 1 ©TiftSStt 
. (6) UL53iUL54©Hx «fc (7) UL36 1 UL37fr £ tt £ £> 
Stf nSii>tt < £ t> 1 tg3fr©#ASBffi'e&3o 

Sitfe^T** t> . * L < (i^-f SHffi> £0*0 

(ndv) > ^y^'aiif^^x (ibdv) s fcpk&mmn.m&'y J ^x 

(ILTV) s fe^i^i^ 1 )^ ;l/X(IB¥) . 7>f3^7^7 (MG) 
„ J; O' ^ ? > 5*7 A*^ Z>t£Z&fr Mtf ft ft;? 

7-r ;ux 

#f£8J-e{£ffl-9 u <S 7-f /i^xi*. 7^ ^x© 9 

^;l/^x->>f^xJgtcJS-r5fc© (.H^&M^^xJ^^ ;U 
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-Ol/Xri^ Mftf&Pk (latent infection) ^JS^/iSfe (persistent 
infection) <D&m V&*kWlto ©ft ft K W L £5 S <k 

X * ;U X (HVT) Jfclivl/^i^/l'X (MDV) 

ni^o ±IB©^^;ux«jiK*J(8ra*<S^fca6^^JK{ct>fcoT7 

HVT £ ft (*MDV 

HVT ©ffl LO|«Ji LT(^ ^>w;U^X7-f ^XffifcMcg L 

> t Ltffil^ntt^ t> ©*<*lf t»tl5o £#Wfctis FC126(AT 
CC VR-584B), PB-THV1. H - 2 , YT- 7 , ffTHV- 1 , HPRS- 26/i 

t<%i\iz>n, mutt* Fci26«c*ffaicfigffl-r* ^ i*<-ei So * 

fc* MDV Htlis ^#Wlcti. CV1988-PSB1 ft if&#lf Z C <t 

#fgHj3©j£&*&x.7>r ;ux^f^sj^s^J6tc(i. ±ia©7 
o ttztj jixKj&KTM£.mfttZo mz.it* hvt &mmz& 
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6 o Eagle' s MEM . v 4 # k* 7 7 L - 15/ v * 3 -f 5 A (1 : 1 M 

TDNA ^ffitB^-^o 
■5 KHS-f *<, 

*»R«*itt, ORF £*f£?\ 38tRiC «fc o TiS$ ft* * >'< 
9 ft©T $ y KE^J&SE LTl»« l^gfc ct tfORF *<IE¥n SIR 
. * >/< ? ®f£S© ^"f ftK Ltuft <.>&a^&£^ 9 o C 

©<S«»c^*nT^Stt«E9iJtt. *©£«*<0RF *tt:iift 

s £&£E#J#JSPtH£ftTl>S t Ff^^yKX^^f^X I M(HSV 
-1) HVT £*§Pi£©i§^iIgE?iJ£8o MDV- 1 iii'fiSt 

e^ij a<* ^ $ ft t i> s . %-m$imt& t mm $ n s e#i 

o^t, Cft $>©E?»J£ *> i t-DNA -7-££fi£L. HVT * 

/rttMDv © dna zmmt iTFfrmvgift'etf u * 7--tf*x-> y 

T ^ •> 3 XPCR) £fr<.K #^©itfe?^^<>I-r * d il^^ti 
£ ft £ o 
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C©if ft/citfei^cORF tft£ ^ Z t £ DNA E ?>J # #t *e fit 12 L 
. ORF ©3£¥fc <t CF»§RK:Bi^ t tz&fc^Mffi (x >^ >if-> 7 

tfi§5g&©^fl:£ii^So 

±fE© <fc 9 tt#£©E?>J©ttfltK fcfc. in vitrei 

,«M(in vitro mutagenesis), PCR . «Sffi#HW^&£* (site- 
directed mutagenesis) , «fc Cfft 6 -16709^f£f8 KfB* $ tl 

£ fc. CEF (C*f LTIi, m.o. i. - 1 tt, 37t Tr 3 - 4 B# 

P«g>f > + h LTitSiiS-tK ;bXOt§its M©^, 

mm <ow t ®mt< ± 20% * 3 - i^stisL, i^«ti«:^*ai 

£?©» Aa<Rr*ltt«« (^fcitfe^ffARTtfelStf) i*'j»r-f £0 

AWffi©iw&10bpEl±«&fttf J: < . L < lilOObp £l±. «t t) fiF 
£ L < (2500bp &±&ntf<i:^o 

n*iife : ?#A^{i{i^aiRli^rt{c*n{f#{cK^$ fe© 

l#MHTIi> (1) UL44£UL45<i: X tfUL45 

iDL46<h ©Pal. ( 2 ) UL41iUL42. ( 3 ) UL40 1 UL41 1 © P^. (4 
) gBatfe^OTffiffitf. ( 5 ) UL53<!:UL54<h©PiJK (6)UL36<hUL 
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;UX7-^ «> a * 7* (1991^07^ 7 ~12B»C*B# U 7 *;l/^Tffl 

^°->7^ * ? ra--7X'fflmztifc) (o^mm^K. HSV-lfco 
:nbO*ffcx »•* L<^*>©£ lt> hsv- i tivete < „ Mb 

V V &ffl|5|&#0RF »c*H*TttB£tt"Cl.** (1) fc^tf (4) & 
HfJCi^t'^ =fc 9 ft£ l < (iORF lffl©*BKffi**<JtS7?* 
-5(1) £ - i^tr § -So 

fljfe&fc^ajrT*? x * K©ft£ 

^itfci^HVT fe L < liMDV ©^SIRSI^Kif A"f 3 l-l^ * 

ffliR$«£^fc*E?U£7'-7 x $ kk: ^ d y lt*> < &>g# 

#J/U£. PBR322. pBR325, pBR327, pBR328, pUC18, pUC19,pUC7 
, pUC8. *i«fctf pUC9^^'©77Xa F\ 7A^7r-^ M13 7 
r--^ii'©J;?/i7 7- -/, PHC79 fii'O^X; K ^m^ir -5 C 

©^^©»^Jc^J|*j!iB^T«fyi:<j:«iJIB**WWf«P»«:f^ »9 tfi U 

SR&flDx. -5 < - in vitro mutagenesis^ 

PCR /j:<J:^^#{c*i^Tji#ffl^ ^tl5?Mfflt2 - £^T*£ 
5o "T^t)^. PCR&-ett. PCR75 >r 1 ~ 2 i&g©*£^ 

#flntt<!:©^££ Z<D?y 4 T-£&mtZ Z. t 
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^aa**©*^. #g a**©^?©^^^ his « » 
cn^oiiiBtttfWt-stfcjafcfe^ -rafts* st/sm^gs- 

£tt3-i-*+-yX }IM 0 <i h X (NDV) > ^><fDi-)^;U ( 

ibdv) , *mM®X'?$mttizte&&mmm. i g$:'y'( ciltv) 

. feftttMW5t^^ ;U (IBV) . 7^3^5X7 (MG) „ &<ktf 
=r ? -> ^ A £ £ m Z Z. t^t*^, 

fcTtfrnfeztiT^zmmr-te. cm&oiUK^SrHVT ^mdv xt- 

x. * ;UX#«ft Lfc»©#l*3-eiaJS£ l x%mz & z> d t *<Rrtfe 

£*&#&A"e*fl*ift;L ■> -f ;Px*ftKL, :ti £© •> -r ^ 

xjc£ft LfcJfcS©(*rtT-iBS£ ft* * >'^IIJ, fcig* 

#J>ttf. NDV T'fcU HN^>^°^S. F NP?>^°?K 
IBV y<?%. N ^ >/-??ff. X'*^ * * > 

R^tf t>*l*o IBDVtfJi. VP1 -VP 5 ©£* ILTV 
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I^MxH^Xt"*5:ii>b, HSV-l^MDV, HVT<b*i|5|tt 
9 (#KgB* W?**<f>UL32*BiS* 

N 40K 66K^>'*?K> 67K* 

&!&?BW094/23019 ^KE*J*<ia*) if o 

l* 5 o 

l»fnt'* o T J: < . HVT * fc tiMDV «<jK% l w is # w 

:Oi^^at-^-HT«, HVT £ fcfiMDV A<fttLtl» 
5Bf©yo€-^-lij!ft0; HVT L < l±MDV Etfl©*-f 
/IXi^C^Dt-^-'f 1 DNA . t tz tented® h L < & m&£.fy) 

(Ross L. J., Gen. Virol. 74 : 371-377 (1993)). HVT fccfcO'MD 
V ©gB^V'^Jf^a*-*- (hu t±l) > t ht'f h ^ #a O 4 )l 
X (HCMV) (DIEZf d ^e- ? - (Alting-Mees M. A., Nucleic Acid R 
es., 17 : 9494 (1989)), SV407 0 a t - ? - (Gunning P., Proc. N 
atl. Acad. Sci. ,_84_: 4831-4835 (1987)) . k hfccfctfm©0T 
ff-y-fu^ — 9— (BUtti. fccfctfKost A. T. , Nucleic Acid Res 
. , 11 : 8287-8301 (1983)) > fi-ya\£>-fa*-f - (Spitzn 

l o 
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er J. R. , Nucleic Acid Res. ,_18_: 1-11 (1990)). =7 ft Xf*J®>> 
f ;UX(RSV) ©LTR n =e - 9 - (Fiek A. y> >. Nucleic Acid Res 
. , 20 : 1785 (1992))tt £if<&if h ft £ 0 HVT tfcliMDV 

:CJ;^i:LT||^n/:^7X; KfcU HVT fc£ tfMD 

© J: 9 tt^*iftfe^©ff AfcU SSl^otfiriiai^o HVT ©ii 
<t o T Si El" So 
if s ±fS©J; 9 ic LT^/cHVT #ffliR^®rtK:ft£fcJIj»fe^ 
A3 tltzzfy X = HVT ^^JfflflStc. .x U ? h I/- •> 3 

8itt<tfC*#A-9 w *o a*AS&*©ffi$;frt>. il/*hotfl/-5'3> 

5^7X; K©fi£. 0.1 ~100Qv g ommtt Z t . Z <D £ o U 
^7X; K&^ALfclfflJISrtfcfcttS. HVT-DNA K© 

^7X; h*<D&mmffi®iz 1 ££t;l:£2&©^#ii£ : F£*&*&*> 
*©9 -fe©4># < £ & 1 o£*|j£©gK£fSfe;*-ti-S»*itfe : ?£ 
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^Di (j^r. s^aiiiai^-?) ci^^t, ana 

£ x ? u - /« - * « h u -/ •> > -e t* L . K ioTl* 

Ltli, h 'J **©ffllS3&<ff * L < s CEF(~7 h UK 

n zntzm&mi&it. 10% ©vv f;u;i7 * k cdmso) * 
i o Tiia^^{cp^j®©nj:^fig^r'*n«#jcPB^$n<c^o 

#3§hj§©£7 ? >©ft&^©&^7ji£li#J;:Pg5££ ntt^3ft<x 
HVT 7?f- gMfcafc*? P«T? J: 

1 2 
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1111. HVT-DNA ©fig? 

HVT-DNA g^ftfCLee £©#j* (J. of Virol., 7_ 

: 289-294 (1971)) {C^UTfto^o 

ft-f 16cmJ##mi-£r. 7^ft'-;7/773^5A (1:1) S£ 
^^4137^-? 4 B L fcHVKFC- 126 ffc) ^^fflBS ( 5 x 10 7 

ffl) £X ? b-/N°--eSlJ*< L. M (2, OOOrpnu 5#) Tf ^^^fi 

'<y7r - (0. 15M NaCl, 0. 1M EDTA, 1 %SDS. 100 ^ g /mlCPr 
oteinase K) ^rflnx-fco 

37 1 "T? — S^^'fi Ltz'tfk^ mm<D7 x y ? y<?% 

£^f££-tK C©$fF£ 2 Is]$?«9 ig LT HVT-DNA ^ffitBL^ 0 
f±S L DNA lix^ y -;Ui*^{- J: o T@iR Lfco 
HffiSfflJ 2 . pNZ45/46Sfi ©Jf^ 

MDV- 1 M©gCh(Coussens£. J. Gen. Virol., 62 : 2373-2379 
(1981))&£^ t Ztlicm&t % BamHI -B77^^ > h © EcoRI 
-BamHI «rJt (#K§¥ 6 - 292583^-^^) ©ft IS £ *> <b tc L T . OR 
F ©K^SfilSBfi^^A-e^ ^ <t o fc&f&MHzfy -< -? - 1 ~ 4 ) 

C CT's ±ieoCoussenst>©Xfilf-e(iUL44fc«l:0*45^IHig$nT 

1 3 
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*5 0 s 6 - 292583-t^«JCttDL46*<IB«$ tlT^So 

Z<D-7? 4 «t -3 {-PCR Srfr^ PUC18 ? D 

lti 0 

HVT-FC126 tfc^&CEF J; *> . HSfe^J 1 ©^j^trDNA U 
^©DNA lOOng ^f>^l/~ FHTl^to ~? y 4 v - 1 

(CCCCCAATTC ATGCAACAAA TTTCC ; E?iJ#-*§- 1 ) <t 7 ^ -7 - 2 ( 
CGCCGGCCTT ATTGGCCAAA ACACACCTCT AACGGTTACT ; E?iJ#^ 2 ) 
bttS^^'f v-t? hA (^ft-eftSOpmol) fc«tO**/-7^v — 3 

(GCGCGGCCAA TAAGGCCAA ACACAGTAAC CGTTAGAGGT ; E?"J§^ 3 ) 
i^7^7-4 (CCCCAAGCTT TCAAGTGATA CTGCGTGA ; E?iJ§^ 4 
) H^U^^v-t^B (<E-ft-r*l50pmol) ££ffl^T, 

Ctlb 2 OCDPCR g$l£*S£L*: t>© (S^-it 1 : 1 , *n?tl 
lOOng £rS£ Lrt: ^x>^U-hiLT> 7* 5 4-?- I ±'7 

7>f7-4t4H>T, 45<C 1 60°C 2 *K U°C 3 ft £ 1 if << * 
;U £ I T30-tf--T ? ;UPCR SrffodiKJ;^ UL45h feet tfUL46h © 
ORF CDPUfcSfilgRft^-^A L /Co 

t.tlfcli^^tl^EcoRI iHindlll T'ttJWrL, ^ © Sfrit SrpUCl 
8 <D EcoRI-Hindlll a^fetc T 4 U #--bf (S/SitttSSi) 4 
h «rffl^T16t:-e. 30#F.fl-r y + a^- h tTjf A L> pNZ45/46Sf 

i zmmitzo 

mmm 3 . pNZ44/45fjg»jf % 

HMJ 2 <h ^ii:> HVT-FC126 tfc^&CEF «fc (9 L fcDNAQO 
Ong)^f>^U-hiLT, :/7f^-lfcJ:tf75>'fv-5 (GC 
GCGGCCAA TAAGGCCAAC ATCGGGACGT ACATCAT ; E^Jf§5) ^^4" 
^7^7-t?7 hC (^n^tl50pniol) iiJ;tf/^v-6 (GC 

1 4 
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GCGCCCTT ATTGCCCTTA AATACCGCGT TTGGAGTAAA ; W>&m j % 6 ) t"f 
7^7-4A> &-tt 5^7^^-*? h D ( -en^'tl50pmol) t 

i>t. mum 2 £R*$tc ltpcr ^ifo izo zti^nfoiQfi e <om 
:tit.2o©pcR myntmetLtz *>© cs^Jt 1 : i , zn?n 

lOOng £*g£L/c &©) ^f>^l/-hHT, 7 -7-1 (50pm 
ol) £ 7 -5 >T v - 4 (50pmol) t ^THJfeflJ 2 £ HHK L TPC 
R ^gKiia^ UL44h(lIDVl© HSV - 1 Id *f ft 3" Z> gCh * « 
gA) fectO t UL45h ©ORF © ffl tCSf A L o 

©g*$l£EcoRI iHindlll <tT*#J»rL, » & tifctftf £pUC18 
© EcoRI-Hindlll ft K |£ J| $J 2 t mffi^ IXWA L . pNZ44/45 
Sfi £1figL*:o 

Hi^lJ 4 . pGlMCSpolyASfiOlf ^ 

(1) X = KpGTPs <om% 

pUC18©HindIII-PstIg|5&fC N £-J&DNA(5' - AGCTGCCCCCCCGGCAAG 
CTTGCA-3* (E?U#^7) ) £I¥A U <£©&DNA sf'J^-tfTf 
C ©§&#£ — L tzo fc^X*. i^llfc^7X; K©SalI-Kp 
nI^&«c£j£DNA(5' -TCGACATTTTTATGTAC -3" (E^J#^ 8 ) ) £ 

#^>tl/c-/5X$ K©SacI~EcoRI Wttte^ 2 * © £\!&DNA(5' - AA 
TTCGGCCGGGGGGGCCAGCT - 3* (E9IJ#^ 9 ) ) *S £ (5* - GGCCCCCC 
CGGCCG-3' (E^J#^10) ) £T--;U£ ttfc t>©£©§A L> 
{CC©^^X = K© HindIII-SaclSPte(c^7 X = KpNZ1729R(Yan 
agida et al. . J. Virol. ,_66_: 1402-1408 (1992)£HindIII t Sa 
Hi Xffilt L T*# £ftfcJ!&140bp ©DNA Ifr^ffA Us zf ? X i 
KpGTPs *«|gL^o 

( 2 ) pGIMCSpolyAsfi©«^ 
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pUC18£DraI-?-0J»T U Xhol 'J y * - (£fi£tt») £^$fe0J 2 
<hH$tc LTJf A L> XhoI-9-^T h L/cpUC18X^1II^ Lfco 

CI<DpUC18X£HindIII £ PstlT'tf] »T L , -a fiSDNA 1 (AGCTTGCCAA 
TAACCCTGCA ; E?»J#^11) ££J&DNA 2 (ATGCCCCGCC GGCTGACCG 
C ; g2?'J§^12) t£7--J\sltzmX£ftmitz 0 ZtlZTi? 
-f-y-X (SSfittK) «rffl^T±i20XhoI-9">r HcffAU PU18 

COpU18XG©KpnI-EcoRI Wffifc. # 'J A ft fln •> J: CKSf 

ilif-f h*#At-5^*C^ ^JSKDNA 3 (GCGGTCAGCC GGCGGGCCAT 
; E?iJ§-*tl3) <h£l&DNA 4 (GGTAAACTGC AGACTTGGCA GT ; E?'J 
#-§•14) tfcT--^ Lfc»rtf-£T 4 f-Xlcio TlAU 
pUCpolyASfi L fco 

C ©pUCpolyASfi © Kpnl - BamHI * -f He. HMJ 4 (1) (cfS 
ttOpGTPs ©Kpnl -BamHI ®^36bp£ffAL. pMCSpolyASf 
L tz 0 

Z ©pMCSpolyASfi© Hindlll - PstI-9" h tc£$DNA 5 (ACTGCC 
AAGT CTGCAGTTTA CC ; @B ?"J # 1 5 ) £HMJ 2 £ |h] It (c L T A 
L. P GIMCSpolyASfi£1ffg L fc 0 
|i|5. pRSYfe J:CFpCMY<P«^ 

pBK-RSV(STRATAGENE*±SSO t> Nsil <!: Nhel i ^trl^^t 
L T#l t> tbS L fcRSV :/ a * - ^ - £^&-#j600bp ©Nsil - NhelSrfr 
£f60U 3 X'U h ftfcpGIMCSpolyASfiOPstl-XbalW&fc^ifcl&l 
2 iPSCLtffAU pRSV£8t^Lfc 0 

fsUtlc, pBK - CMV (STRATAGENEfctfS! ) ©CMV -fu*- 9 -Z^tS 
Nsil-NhelffirM-^tOttJ L. UW\ 3 & ft/r pGIMCSpolyASf i©Ps 
tl-Xbaiaf&fc&ifcfll 2 <b|5|^{C LT#ALT> pCMV**$6 L fc„ 

^mj_6_. pCMv-HN(Bgii - ) c>mm 
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(1) pCMV©CMV ■? a -fr bCDBgllffi 

pCMV ©CMV ynt-^-rtlcliv Bgllg&&a< 3 %ffiU&ir £ tz 

5 LfcpCMV(lOOng) V^1/-.M: LTx 

■7-7 (Efl|#-S§-12) (E?iJ#^15) tfrbtZZ? 

7 -< 7 - t 7 HE, M13P7^7^7- i 
^5>f7-9 (E7"J#^13) frbteZ^U 7--fe ^ hFi^ffll^ 

It 1 : 1 fl^U x >7*l/- hHT> ^gl^ M 

13 P 7^7^7-^7^7-8 t £ffi<->THMJ 2 t |h|^(CPCR 
£*Tl^ PCR ( 1 ) £&J10/z g^fco 

I^KpCMVClOOng) ^f>tl/- M:Ltx 7 =7 4 7 - 10 ( SS?iJ 
S^14) £7^7-11 (CGCATAATGC ATGGCGGGCC AT ; E9>JS^ 
17) <h©-t? y hF. *>«fcD t 7 p v-l'7-12 (ATGGCCCGCC ATGCATTATG 
CC ; E?iJ#^tl6) tM13P8/7^7- (m#Sfr*i»5££*±) £ 
T*. 2 £|s|&K LTPCR fcfTofco 

P^K. zn^2o©y7^7--tr-yh ©M$3*- ft€tll00ng * 

1 : 1 -cm^LtLWL^m^f-yzf^- h t U> 4-«ti. ^7^7 
-10iM13P8-/7^7-©^7-r 7 — 7JPCR PCR ( 

2 ) £#J10ju g^fco 

£ b»tc. PCR M« ( 1 ) is PCR ( 2 ) i^I^L, M13P 

777-r7-£Mi3P 8 ^7^7-t^ffli>Tii^i 2 tm t J; 9 

KPCR £ff9 3 <tK «fc «5 s BglI«&«:fc3fcL;fcCinf 7o*-* - £ 
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( 2 ) pUCCMV©$^ 

tti, PUC19 ©Pstl-XbalSB&K, pBK- CMV(STRATAGENEft) © 
CMV 7° a =e- 9 -£#tr$|600bp ©Nsil - NhellBrtf ^HJfe^J 2 O «fc 
olcLTSAU^ pUCCMV£fit^Lfc 0 
( 3 ) pNZ87 (Dffim 

(3-1) 7. 5 Kyn€-^-i:j3-^7n-> ? =?& 
li^nt^7X; K(pNZ76) ©ftS 

10// g ©pMA001(Shirakawa£. Gene. 28 : 127- (1984)) £BamH 
I X*ffi4t'&> 7 x J -JU : ? a a*;UA (1 : 1) X'tfyth 9 
J -frfoWLK «fc < 9. fi -#59 h's V-^fiAB^ (#13. 3kb)^[HliR 

— 3\ 0. 3// g ©pUC19 £BamHI -eflHfc8U 7x7- ? n d 
*;UAT*flBtB L . y -;Uit^Jc «fc >0 ®JR U ±IE-eW*! L jS 

h t7ffy-*> 3 >U ; W y 'J y 

X = KpNZ66 ^MLfco 

40 /* g © pUWP -1 (V 9 * — T Q 4 Jl X I R*fc ©7.5 K^;Uh>© 
^yf-K^^-K-T-SDNA oyDt-^-^tt^7X; K) £Bp 
all iEcoRI tX'ffiltL, 1. 5% & T ii n - X*m*S!l (70V 
, 6 ftRfl) ic «fc 0 , 7. 5Kyot-^-^tt^ 0. 26kb ©BrfrS: 
#81 L . 1 x. J -)V \ 9 ua*)lL> (1 : 1) T'tttiSL. x-9 J — 
^Ztjgf-ot «3 DNA £@JRlfco C©DNA Kfr ft © £DNA U 
/. ^ --tffc «fc <9 Lfco 

0. 3// g ©pNZ66 £HincII-e/B>ft U 7x;-*: ? d n *;UA 
-eflbtbL. x.^ y -;bgfc]^{c J; «9 »T>t^[HliK t. ±IB©&0.26kb© 
7. 5K7°n^r- ? -itfe^Sr? Y--> 3 >L. H&ftfc'W/U 
•y F^7X; F£pNZ76 tfft^Lfco 

( 3 - 2 ) A^yiJ K7r- mplO - HN180 ^ £> 7 a * - 9 - 

1 8 
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fcct tf-ecD^ETKNDV ©HNitfe^DNA £jg$& L U y 

7 X ^ KpNZ87 ©#SS* 

PNZ76 £BamHI T'flHfcL, 0. 8% T ii a - X X t) . 
* h ->^--tfit£^ te^®2. 9kb ©WfM"*@JR Lfc 0 

— a^7U «y K7 r - ^mplO-HN180 £BgIII £ BamHI tX* 
Mit'&. 0. 8%7#o-xy^J; <3$1.8kb ©NHitfe^©DNA «rJt 

L x HNitfeiP 7 >J -y K ■/ -5 X ^ K^^aiL. ^Itl^pNZ 
-87£&£ Ifco 

( 4 ) pNZ87CMV©|i^ 

fcfcx (3) T?fll^L^pNZ87 NDV ©HNitfci^^tj ftl. 

8kb © BamHI- SacIffirK-^tt «9 Hi L/c 0 d © #rJt £ pUCCMV© BamHI 
-SacISPfefcUffi^J 2 iHilcUSALT, pNZ87CMV£fi£H L 

o 

C ©pNZ87CMV©CMV ^ a €■ - 9 -H^JC (iBgHSiSft^ £ tl S © 
T*. CMV 7Di-^-i«^t^ Hindlll- BamHI 8frtf-£ ( 2 ) V 
PCR (c^OS^L^Bgimfe^^^L/cCMV 7d*-?-© Hindi 
II-BamHI <t l£«J 2 icfg*$ L J: 9 id L T AtlW^T. pCMV 
-HNCBgll " ) L tz 0 

mmm 7 . p bsy- f ©it^ 

( 1 ) pUCRSV-pA©Ht^ 

PUC19 ©Pstl-XbalSB&fC, pBK - RSVCSTRATAGENEft ) ©RSY Zf 
n 9 -£^t;^600bp ©NsiI-NheI»?K-^IISfe^J 2 {c|B$gL^ 
iot^LTSAL pUCRSV^fHlgL/Co 

cni^SiJtc, pBK-RSV(STRATAGENEft. 100ng)£ r > "7 U - h 

1 9 
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tlX, -fv 4^-11 (CGGGAGCTCT AATTGTTTGT G ; E#|#-^18) 
i^7-Tv-14 (CGGGAATTCG CTTACAATTT ; SB^JS^" 19) <b~f v 4 

v- (^n^n50pmoi) t £jb^t. mmm 2 tm®£ ltpcr & 

IfKiCiots pBK-RSV £ ft -5 SV407 a * - ? - ©pAtf 

Z(D?CR T'ittl I fc#rtf-£SacI£EcoRI t T' — MM it L T . pUCR 
SVcDSacI-EcoRI SB&lcHM 2 {cfB«© J: 9 (c LTjf At" 6 C t 
pUCRSV-pA£$^ L fco 

( 2 ) pnz98 (omm 

NDV © F &fc=F £ «fc CKHNita ; ?^^t;^ , 7 X * K XLIII-10H ( 
Virus Research. 7_: 241-255 (1987)) Z&mitio 

4ns<0-f^Xi K XLIII- 10H ZlbalXffiit L > £ ITfcfttf* 

(1 : 1) -etttllL, x^y-^ttlRJcfcOIIIiRLfco MLfcDN 
A £ BamHI TfflKtL* 0. 8% T ii n - X y JlXM^W] 1 1> #J2. 
lkb © F afc^S-^K^frBrJtfc-lElJK Lfco 

— #x ±E©«fc -5 LTft8!LfcpNZ76 £BamHI £SmaIX~mffi 
4tL, lacZ&BT&ft&B^ tzffo3. Okb © £ BamHI - SmaI»rK- £ @ 
jRLfCo IllJR L/c C (DmK t . ^2. lkb <D F lz<£Vt!ft 

50// g/mL©7 > h°-> 'J >££frLB*^£tfl±T?£W L T £ 3 

(BamHI t Smal) 7:0^7X5 KSrtOSrLx @tt©?n-> 
£Stfi!L. pNZ98* £ffo£ Lfco £ ©pNZ98' K it . Fitfe^^:^©ffe 
^HN&^OS' -*iS»300bp *<#*tl5o C ©3fl#£8&£lJ-£ 
/c«>{c. pNZ98' £Smal£KpnI<t Tf — L #>4,150bp ©Smal- 

2 0 
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pNZ98* £SmaI£ Avail t T^JiK nB^-fk t x &650bp ©Smal-Av 
all £ 1. 5%T#D-xY;U*5lflc»te«fc f9 0»RL/co 

:nt» 2 o©BrK-£fI£U DNA # y J 7-*? ic «fc -> Tftm^ 

@te&#£*#fco 50 # g/mL©T > t°i/ 'J >££frLBg^£«l±T- 
Cl©?£ff!|£&#££W£tfx H*^ d- - «k <9±&© J; 3 lc 

K^^fco CO^^Xi K£SmaIT-|f tfjlHtU «J »r 

zntz k<D&mn lt^7 x $ kpnz98 ^#fc 0 

(3) ±ie (2) Trfitfjl L /cpNZ98 ^ t> > NDV ©Fitfci^^fc 
ftl. 8bp © BamHI - Saclirtt" £ tU «9 Hi L , pUCRSV-pA© BamHI-Sa 
cim&K'gMm 2 KfSf&LfcJ; 9 IC LTiA U pNZ98RSV3' £$t^ 

ttz, pNZ98 <£:PstIT'tt]»TL/c©^> BamHI K: T *B £ AMI: £ ff l * 
. 125bp ©#rJt£lelJK L/c Q 

C©HUR L tzffifc t pNZ98RSV3' fc# £ ft 5 PstI - BamHI »rJt75bp 
i^lILT, pNZ988SVpA*«^L^o 

Hflfe^J 5 LfcpRSV©MluI-SacHJ5»T2.892bp Bfrfri. pNZ9 

8RSVpA©NDV © Fitfc^ £ ^ t; Mlul - Saclifl #r2, 262bp Hrfi-fc^-f 
y--> 3 >t«:il:J:oT> pRSV- F &#$ H Lfco 
Hflfcffil 8 . pCMV- VP2S(0kayama) ©jj^ 
( 1 ) pCMV/MCS ©«|^ 

6 -CfllSB t fcpCMV-HN(BglI " ) © BamHI - KpnlSft&d > 
pBluescript SK+ © BamHI- KpnlBrtf^bp^HlfetftJ 2 (CflSft L «fc 
^iCifAL> pCMV/MCS £1tgLfc<, 
( 2 ) pCMV/MCSpA ©«^ 

d ft <t it SlJ K . H m m 7 £ fc s PBK - RSV (STRATAGENEtt ) £ 

2 1 
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f>^U-hHT. 7 9 >f T - 15 (CCGCCGCCCT AATTCTTTCT G ; 
E?'J#*t20) brf (CGGGGTACCG CTTACAATTT ; 

2D tzm^r. mnm 2 £i^$jcpcr zn^, sv4o®pA^jn->^ 

COPCR T'iiH L/cBrtfSrApaliKpnli -p— M/B-fk LI, pCHV/ 
MCS ©Apal-KpnlgB&lc^Sfe^J 2 JC f E He L J: 9 K^A-T* C t K 
<fc *K pCMV/MCSpA £$SILfco 

( 3 ) pCmv- msvmWk 

$btc % iBDViF^-^isi^iagaj^ct «9 . %ikK&K>mk £fc&ajL, 

•J /<- X h v y X ? U 7* --fcf<hcDNA£j£* * h (^Sit^) £ £ 
ffl^TcDNA^fpM Lfco 

CcDcDNA^^ y-fls- hiLT, VP 2 {Cffi^i-S^^^lf ^BS62 
- 503006-^&$gfCf2«£ n^itfe^E^J^Tnt- LT. ^7-Tv-17 
(GCAAGCTTGC GATGACGAAC CTGC ; E?'J§*f22) <h f =J J t - 18 ( 
GCGTCGACTC ACCTCCTTAG GGCCC ; IB?iJ#^23) i^rfSftLfco 

C tl h 2 oC^^v-^ffil'tlM 2 £ IsUiKPCR £fT9 d 
itJ: o T IBDV© VP 2 fc*g^iT£Si$£mi# Ltz 0 

CtlitiSiJJc. pCMV/MCSpA £HindIII T' SB # fg *b L . o^-eSa 
UX^^mit LT3.687 J^S*f©»rM-^#^o ±fg©PCR Uot 
LfcIBDV©Srfi-£HindIII £ Sail t tr — fifg L . Ctl£3,68 
7 lg»*t©»r>T-{-IISfe^J 2 f2ifc L J; 9 tc LTif A L> pCMV-VP 
2 S (Okayama) t fz 0 

HflfefflJ 9 . pUC18Xlac 

lacZ© BamHI-SmaI#rK-(Yanagida J. Virol. , 66 : 1402-1 
408 (1992)) Mt&M 4 T'1f H L fcpU18XG© BamHI - Smal^fe 

2 KiEtt Lfc «fc 9 UTS* A U pUC18Xlac tmmifco 
mmmiO . pNZ45/46RSVlacfc X If- pNZ44X 45RSVlac© m%k 

2 2 
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(1) pNZ45/46RSVlac©1t^ 

HtfSflJ 2 X-mm L tz pNZ45/46Sfi ©Sfilg&&}c. 5 T*flt 

mttzRSV -fa ^ -££frpRSV©BglI»r>T-&^i60»l 2 tcfBtfeL 
fci9tffALT> pNZ45/46RSV £*£gLfco 

C© pNZ45/46RSV ©SfilSfl&iC, HJfefll 9- rlSfg L fclacZ££ 
tiPUC18Xlac ©BgllffirK-^HIrg^J 2 icffittLfcJ: ALT. p 

NZ45/46RSVlac£1tfg Ltz 0 

(2) pNZ44/45RSVlac©Hf^ 

Xffcffl 3 -ett&lft: pNZ44/45Sfi ©SfilSPfetc. HJfe 
#J 5 -e«S6 LfcRSV 7o ? -£#frpRSV©BglI»T>T-&*¥A LT 
. pNZ45/46RSV fcAt^ Lf-io 

d© PNZ44/45RSV ©Sf ilSPfeic N 9 T-*& L tz lacZ£^ 

t;pUC18Xlac ©BglI»Ttf-£ll££0>J 2 fcffitt L «fc o izWA L p 
NZ44/45RSVlac£}«^ L tz 0 

mmmn . pMZ45/46VP2S:fc«fcff pNZ44/ 45VP2S©{§^ 

(1) PNZ45/46VP2S 

^MmiOX-ffimttz pNZ45/ / 46RSVlac©SfilSPfe{c > HJfeflJ 8 T* 
flS^ L fcIBDV©VP 2 ilfc^P £H frpCMV- VP2S(0kayama) ©BallKffr 
2 tcffi* U;^ CHALT, pNZ45/46VP2S£litg L tz 

O 

(2) PNZ44/45VP2S 

mUK. m&miOTsffimitz pNZ44/45RSVlac©SfilS|$&{C. ^ 
MM 8 t'ii LfcIBDV©VP2 itfe? ^#t;pCMV- VP2S(0kayama) © 
BglI»ftf-£!E|5fe01J 2 lcf5« L/c J; o icfAU, pNZ44/45VP2S£ 
Ltzo 

mmmi2 . pNZ45/46HNF feJ:^ pNZ44/45HNF ©gH§ 
( 1 ) pNZ45/46HNF ©«^ 
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m&W\10T*ffimitz pNZ45/46RSVlac©SfiI$&fC, HSfe^J 6 T' 

mmitzm ©HNit£?£#t;pCMv-HN(Bgii - ) (DZgiwKzm 

mm 2 ignite X OK LTJf AU pNZ45/46HN£$f^ L£ 0 $ 
£{C pNZ45/46HN©SfiIgflft{;:, % % &\ 7 X m ^ L tz NDV ©Fitfc 
?£#£;pRSV- F ©BgimJt£1? A LT. PNZ45/46HNF tffim I 

( 2 ) pNZ44/45BNF ©liH 
P^K. HMJlOT'ltig Lfc pNZ44/45RSVlac©Sfil3&&{C. % 
mm 6 ^LfcNDV ©HNitfc^^OpCMV-HNCBgll " ) ©Bgll 
Sflt^jfALT, pNZ44/45HN£ltig Itz, £ £ tc pNZ44/45HN0 

sfiigisfetc. mmm i xmmitzm ©Fit£^££t;pRsv- f© 

Bgimn^WALT, PNZ44/45HNF Zffim I tz 0 

H$feffiJ13 . PNZ45/46HNF - VP2S fe X l£ pNZ44/ 45VP2S - HNF ©Jf 

m 

(1) pNZ45/46HNF - VP 2 ©$^ 

mmmuvmrnttz pnz45/46hnf ©sfiigis&jc. mnmsxm 

m LfcIBDV©VP2 iI£?£^£;pCMV- VP2S (Okayama ) ©BgllBrtf" 
^iALT, pNZ45/46HNF -VP2S£1f^ L 

(2) pNZ44/45VP2S-HNF ©«^ 

mmmnx-mmttz P NZ44/45vp2s©sfiig&&f;:, mmmexm 

mitztiW ©NHitfc? 1 £^frpCMV-HN(BglI " ) ©BgllSTtf-^ J? A 
L T > pNZ44/45VP2S-HN£1f ^ Lfco £ £ pNZ44/ 45VP2S - HN 
©SfilSBftic. HJfe^J 7 -elf^L^NDV © Fitfe^F^^tiPRSV- F 
©BgllWr>T-^#A LT, pNZ44/ 45VP2S— HNF £}figL*:o 
Hflfefl]14 . ^g^-^^HVT (Dmt 

b *) 7is >X&i!)<Ltzmm<DCE? SalineG (0. 14M&fb^ h 
•J •> A , 0. 5mM *gl"t*7 U V A x 1. lmM U >^-7K^-^ h U •> A. 
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1. 5mM U ym-*M-1- h'JfA, 0. 5mM OUlvr^i/*! A • 6 tK 
fO$K 0.011%^;Un -x) K!&®L> fIBISlfiiBtt&HS! Lti 0 Z 

(ommmmm (2xio ? m) mnmn, u&x&weftMLtz 

I^ft^ffl^n; K PNZ44/45VP2S, pNZ44/45HNF, pNZ45/46 
VP2S, pNZ45/46HNF, pNZ44/45VP2S- HNF pNZ45/46HNF - VP2S 
*%n?tltov g is &Jfcffll 1 TfHS! LfcHVT ©DNA * 100// g ? 

orS-a L /Co 

£©#»£Ml;:T10#lfflifc*Lfc&, SiUcT >>- 
(Bio-RadftSD £ffi<.»T. 3. OKVcnT 1 , 0.4msec, 25°C (D&ftT ~C 

7^X~ K&O'HVT ©DNA L/cfflI|££> ^©^9cmg©J£ 

£ffl7W y (Falcontt^!) IZ * g . 37riCTHVT #10^7- 

ti<B$L£tlfcmf&& 1 % h U > T" i* *< L s 1381 lc h 
U >T?tt*<LfcCEF(2 x 10 7 fi) ©aHUSiZg^- L> ^»ffl96-> 
x;i/^6 7 ;l/f ^U - h (FalconftiSO lOtfc K Kf^fR L rt: . Z. ti 
t>(0-7U- b 37t) V&V x. )l KYLVT ^W©^-? - * *^fi)c£ ft 
^l?, ^i:,ll4B~50 FbI^H L tzo out?, § y 1/ - h © 

luogal : GibcoftiO 100 // g /mlXtf 0. 8% #^ £ £ frCEF 1#S 
ffi^ifi^ 100 a 1 / well-To JD^.. 37 , CK;fc^T*SM l$HN a. 

t*&*&ovt jKfttt«a*^^cEF *€-n^n@jRL. 1 xio« m 
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3m. 5-100© u -^^^-e^-fk-e^ ^ 0 

9 cmlO^Sfflf^ y : s ± *e !§ & Iffl Ji$ £ *t 8S $ * © > 16cm 
©#0li£fl|j£ Lfc t d 6> iS^&OVT ©^ffili 1 ~ 6 x 10 S TCID 5 



1 «t •? t£Ltz 0 

& 1 



HtfeWH-eiSS! L tzmfr&LZ- 0 4 ;PXDNA(HF003, HF004) 
08 1 © HVT-DNA tfitii^&i: P L # & T* fib til Lfco 

ft ill -T ;UXDNA(HF003, HF004) ^ ^©ffi^X-ffl 

Zf^XZ K(pNZ45/46VP2S, pNZ44/45HNFK R tf3£l* $ -f * X DN 
A BamHI "efBflsU C ft £ £ 0. 8%7 ^/d - X^^iiCi L 
> IMf > a -y h 7 U ^ -tf - > a > <fc * - 1*5 * 5 "7 4 

mm Lfr7 p P-^Ji> pNZ45/46VP2S* pNZ44/45BNF £Ec 



tt*Slx.HYT ©£& 



PNZ44/45HNF - VP2S 
PNZ45/46HNF - VP2S 



PNZ44/45VP2S 
pNZ45/46VP2S 
PNZ44/45HNF 
PNZ45/46HNF 



HF002 
HF003 
HF004 
HF005 
HF006 
HF007 
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*-©&Hs d — y DNA iffiPttSBSWffi&gl^HVT 
H3feflJ16 . £B'fr*fe/tHVT &%»Ha-C©fljfefn:Jll©fS%lt@ (IS^ta 

£cef i <t t> {c37t:-e-/7 - ? ^tfcit-rs £ t*j§£L, #r-t? h > 

-l? ^if^tiLjflirf (# U * n - i~^tn.W : Organon Teknica N. V. ft 
SH) > NDV-HN* f&Cf F * ©©fctHKli. 

^ y^SSIllllTff ZftZ'tl 500{§icPBS ?*RLT|l^w, IBDV 
-VP 2 * W?*3t©fctii»cM^ ftVP- 2 €• J >7 a - ^ /UftftGK- 5 
(Yamaguchi T. , et al. , Avian Dis. , 40 : 501-509 (1996))£PB 
S X' 100ft K^fR LTffl ^tz 0 

mmtHWt Uli, FITC^t^ft-7 h U IgG Jfc#. FITCfctttfcv 
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e n m 

SEQUENCE LISTING 
< 100 > Nippon Zeon Co. Ltd. 

< 110 > Fowl-infective recombinant herpes vivus and recombin 
ant vaccine using the same 
<130 > F898-PCT 
<150 > JP 9-271445 
< 151 > 1997-10-03 
< 160 > 23 
<210 > 1 
<211 > 25 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 1 

ccccgaattc atggaagaaa tttcc 25 
<210 > 2 
<211 > 40 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 2 

cgcgggcctt attggccaaa acacacctct aacggttact 40 
<210 > 3 
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<211 > 40 
<212 > DNA 

<213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 3 

gcgcggccaa taaggccaaa acacagtaac cgttagaggt 40 
<210 > 4 
<211 > 28 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 4 

ccccaagctt tcaagtgata ctgcgtga 28 
<210 > 5 
<211 > 37 
<212 > DNA 

< 2 13 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 5 

gcgcggccaa taaggccaac atcgggacgt acatcat 37 
<210 > 6 
<211 > 40 
<212 > DNA 

< 213 > Artificial Sequence 
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<220 > 

< 223 > Synthetic oligonucleotide for primer 
<400 > 6 

gcgcggcctt attggcctta aataccgcgt ttggagtaaa 
<210 > 7 
<211 > 24 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

< 223 > Synthetic oligonucleotide for primer 
<400 > 7 

agctgccccc ccggcaagct tgca 
<210 > 8 
<211 > 17 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

< 223 > Synthetic oligonucleotide for primer 

<400 > 8 

tcgacatttt tatgtac 

<210 > 9 

<211 > 22 

<212 > DNA 

<213 > Artificial Sequence 
<220 > 

< 223 > Synthetic oligonucleotide for primer 
<400 > 9 
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aattcggccg ggggggccag ct 22 
<210 > 10 
<211 > 14 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

< 223 > Synthetic oligonucleotide for primer 
<400 > 10 

ggcccccccg gccg 14 
<210 > 11 
<211 > 20 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 11 

agcttgccaa taaggctgca 20 
<210 > 12 
<211 > 20 
<212 > DNA 

< 2 13 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 12 

atggcccgcc ggctgaccgc 20 
<210 > 13 
<211 > 20 
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<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 13 

gcggtcagcc ggcgggccat 20 
<210 > 14 
<211 > 27 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 14 

ggtaaactgc agacttggca gt 22 
<210 > 15 
<211 > 22 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 15 

actgccaagt ctgcagttta cc 22 
<210 > 16 
<211 > 22 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 
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<223 > Synthetic oligonucleotide for primer 
<400 > 16 

atggcccgcc atgcattatg cc 
<210 > 17 
<211 > 22 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 17 

ggcataatgc atggcgggcc at 
<210 > 18 
<211 > 21 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 18 

cgggagctct aattgtttgt g 
<210 > 19 
<211 > 20 
<212 > DNA 

< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 19 
cgggaattcg cttacaattt 
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<210 > 20 

<211 > 21 

<212 > DNA 

<213 > Artificial Sequence 

<220 > 

<223 > Synthetic oligonucleotide for primer 

<400 > 20 

cgggggccct aattgtttgt g 

<210 > 21 

<211 > 20 

<212 > DNA 

<213 > Artificial Sequence 

<220 > 

<223 > Synthetic oligonucleotide for primer 

<400 > 21 

cggggtaccg cttacaattt 

<210 > 22 

<211 > 24 

<212 > DNA 

<213 > Artificial Sequence 

<220 > 

<223 > Synthetic oligonucleotide for primer 

<400 > 22 

gcaagcttgc gatgacgaac ctgc 

<210 > 23 

<211 > 25 

<212 > DNA 
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< 213 > Artificial Sequence 
<220 > 

<223 > Synthetic oligonucleotide for primer 
<400 > 23 

gcgtcgactc acctccttag ggccc 25 
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